Alkynyl crown ethers as a scaffold for hyperconjugative assistance in noncatalyzed azide-alkyne click reactions: ion sensing through enhanced transition-state stabilization.
Our recent work has provided an alternative strategy for acceleration of azide/alkyne cycloadditions via selective transition state (TS) stabilization. Optimization of hyperconjugative assistance, provided by the antiperiplanar arrangement of propargylic σ-acceptors relative to the forming bonds, is predicted to relieve strain in cyclooctynes while providing large acceleration to the cycloaddition. The present work investigates this strategy in alkynyl crown ethers, where propargylic C-O bonds contained within the macrocycle are constrained close to proper alignment for hyperconjugative assistance. Preorganization of σ-acceptors into the optimal arrangement for hyperconjugative interactions may alleviate a portion of the entropic penalty for reaching the TS. Optimal alignment can be reinforced, and transition-state stabilization can be further amplified by binding positively charged ions to the crown ether core, highlighting the potential for applications in ion sensing.